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us** 1 1 

[IS** 2] 

IS**1 K£^T, Jtf]|eJ±m#§l(±> PZT, B S TXii'J i oTfM$ 

[IS**3 ] 

is** i k&v^t, Buiej±m#fli(±, 

Pb (M1/3N2/3) 0 3 (M = Mg, Zn, Co, Ni, Mn, N = Nb, Ta) , P 
b (M1/2N1/2) 0 3 (M=Sc, Fe, In, Yb, Ho, Lu, N = Nb, Ta) , 
Pb (M1/2N1/2) Os (M = Mg, Cd, Mn, Co, N=W, Re) , Pb (M2/3N 
1/3) O3 (M = M n , Fe, N=W, Re) , <0^-?iXfr$>&^ltmfflfrb%& V 7 
MPMNL 

Pb (Zr x Tii-x) Os (PZT, 0. O^x^l. 0) t OgjgffcP MN, - P Z T 
i- y £#^, ^oi^ B B a (10 0) , lE^H (0 0 1) , MMfoga (10 0) , WkiL^fj bb 
(10 0) % Oi/^-rtLj&^^lpJ-CElRlL-Cv^ i t Z%fWtt1-2>f±ni£r;U *<DmykJ7 

[IS**4 ] 

is** 1 7^11**3 <om^-mz%zm<^m^mz «t 19 jEm^r*^ * hmi^ 

Sr fit x. nt^th ffl ^ y K o ft it 

[is** 5 ] 

is** 4 Ktmom^m^ x v&j&ztitimmtm'^y b'&m^&zt*&wit-rz 
[is** 6] 

s«o±t:TSti*^jSL, «raET«pm*±t-'f t^e-A7^ hft-csasHMWn 
[» ** 7 ] 

Pb (M1/3N2/3) Os (M = Mg, Zn, Co, Ni, Mn. N = Nb, Ta) , P 
b (M1/2N1/2) 0 3 (M=Sc, Fe, In, Yb, Ho, Lu, N = N b , Ta) , 
Pb (M1/2N1/2) Os (M = M g , Cd, Mn. Co, N = W, Re) , Pb (M2/3 N 
1/3) Os (M = Mn, Fe, N=W, Re) , <D v»-f tlfr$> Z> V»fi8MBtf» h & Z> } ) 7 9 "9" 
tfft P M N <h , 

Pb (ZriTii-,) Os (PZT, 0. 0£x£l. 0) i: P M N y - P Z T 

i-yS"^, ^o£;frJ| (10 0) , JEUMt (0 0 1) , mmfoM, (10 0) , UiLmk 
(10 0) , <?>^irtifr<Dj]mx~m\B]LX^&Z t t#«t1"-&aiSSflH*:-r'/<>f 

[ft** 8 ] 
[IS** 9] 

IS** 6 Xfiif** 7 tcf£«o fi^&tz J: *) MJ& £ n/i?il5im#f-vM * i 

[is** 1 0 ] 

»«tf>±K, TSPm^. ElffiS ^±111 U ^ ^ EI#f/^ 7 o t 
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im^m i 1 1 

[m^a 1 2 ] 
1 3 ] 

1 4 ] 



imxm 1 5] 
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[0 0 0 1 ] 
[0 0 0 2] 

Ti/^o 0!x.tfAKfi$& (Pb) , BtCvJl/3^.^A (Zr) t^9> (T i ) ?>?I£-£ 
iiffl Lfcf* >lv>3 >B$I& (PZT) 7) ? ^]^fLTV^ 0 
[0 0 0 3] 

[0 0 0 4 ] 

tltv»4 6 - 1 4 5 9 7 7-t) » 

[#lf£K 1 ] #P3¥ 6 - 1 4 5 9 7 7 

[5£Wfim&: L£o t-f& mm] 

[0 0 0 5] 
[0 0 0 6] 

[ fill «r»»1- £ fc <7) 3M£] 
[0 0 0 7] 

6±C^t>t"-A7y^ hft-?ff*#«*JBjSU l»iEJE*#R±fc±«&W* 

& c: t *mmtirz> 0 

[0 0 0 8] 

±SE*i!i*i5fetc*3V>'r, fltjfEm*#H(±> PZT, BSTI(i'j7^ttffii:J:oti 
[ 0 0 0 9] 

# fc, HUlESm^Mfi, Pb (M1/3N2/3) 0 3 (M = Mg, Zn, Co, Ni,Mn 
, N = N b > Ta) , Pb (M1/2N1/2) 0 3 (M=Sc, Fe, In, Y b , Ho, L 
u, N = N b , Ta) , Pb (M1/2N1/2) O3 (M = Mg, Cd, Mn, Co, N=W 
, Re) , Pb (M2/3N1/3) Os (M=Mn, Fe, N=W, Re) , <D^-ftlfr&& 
vMiiW^t^'jy^tMPMNt, Pb (ZrxTii-x) 0 3 (PZT, 0. 0^ 
x^l. 0) t©@MPMN y -PZTi- y m> ^^i^^ (10 0) , lE^S (0 
0 1), (10 0) , MjlTJJb (10 0) , OV^-rtL^O^(6]T*iein]LTV^d 

[0 0 10] 

miiE# 2003-3100031 
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[0011] 
[0012] 

[0013] 

mm&mnfcBJt, Pb (M1/3N2/3) Os (M = M g , Zn, Co, Ni,Mn, N 
= Nb, Ta) , Pb (M1/2N1/2) Os (M=Sc, Fe, In, Yb, Ho, Lu, 
N = Nb, Ta) , Pb (M1/2N1/2) Os (M = Mg> Cd, Mn, Co, N=W, R 
e) , Pb (M2/3N1/3) Os (M = Mn, Fe, N=W, Re) , <7)^T tifrfr h v^(i 
m.mfrht£h U v ?-*t*mpMN Pb (ZriTii-O 0 3 (PZT, 0. O^x^ 
1. 0) t OiMPMNy- P ZTi-v^ ^oi^S (10 0) , sEJf& (0 0 1 
) , mmfoM, (10 0) , M+Ljjgk (10 0) , ft^<D?7|p]-C@£(p] Ltv>5 i <h ^ 

If Lv> 0 
[0014] 

1- £ ifi t , m lasn m w&r^ ^ * k*j L-cm^m tzm^miz z wm-r & mm m m z m% 

[0015] 
[0016] 

[0 0 17] 

[0018] 
[0019] 

[0020] 

[0 0 2 1 ] 

[#pj3£^miT££^sjs.^«*] 

[ 0 0 2 2 ] 
[ 0 0 2 3] 
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[1 1 HtfiT* 2 0 0(±. 3fe«l 1 mfal l±i:ffM?^/:T^lil 3 t 

[ 0 0 2 4 ] 

< 1 - 1 . Mfa> 

tf^$tLTv^ 0 d?)^£l nc(i, fwSS (mi*, ±ffl) 1:7^^77^11 5 t5 ? 
[0 0 2 5] 

^tKl ULtli, fflxtf, S SOI (Si on Insulator) 3i«l££#v>&£ 

75 ? 7^^7 7Xil 5^is^-r^>o 

[0 0 2 6] 

ttz, 7^^777,11 5t±, s i o 2 of, MfbsiSt, M-fb^HbJi^ mfb 

3-7-^^ t^^ititMft'Mt & d t i) X* § h 0 m*.i£. 1 0 0 0 n m<D S 
iOsUOOnm^Zr O2 O—Sfllii 1 1" h 0 
[0 0 2 7 ] 

^©^^^7^^7 7711 5(t iCVD, 77XVCVD, l/-f-CV 

D^Ofb^i^ft (CVD) „ MQMM. X'iy 9 *) 4 * > y° V - -f 4 > 

auaatft (pvd) , ^^>j-7n-, s i isii^iiftfc x wm-rzo 

[0 0 2 8] 

ifc, »l£l l^iOi f , 7^;V777ttMftiI$flTV^Ul/>o ^60l§ 

Sfel ULtii, ffilxJf, #'jxfi/>, *'J7niil/^, xf p > - 7°n tf u > 

*m^, ^^u>-ffi^tr-^*s^ (eva) m<o#v * i/7-f ^ ^tc^u^-p 

7 -f > . 'itl/7'f > , # 'J Jta^fb tf — ;i/ , *° 'J ia'fb If- V r-'> , *''J7fV>, +° 

x>-l) . 7^;v-, 77'J;^fl> t^-fr* 'J K 77'Jn^F 
'j^-7"7yx>-^f (ABS#li) . 7^Jnib'J/i/-xfi/>#t 

(ASWIB) . 7^yx>-^fU^t^, #';**">>f-U>, #'Jlf-;U7 
;urr-;u (PVA) . x.?-V>-\£~frT (EVOH) , # U :c-f- u > 

fl/7^1/-h (PET) , *"'17fl'>fV7?l/-F (PBT) . * ,| J->7D'\ + + 
>rU77U- F (PCT) fO*°'J x^fiW *'Jx-fiK jjf'ji-f^y h> (P 
EK) , i-x^^-x^7- h y (PEEK) , #'Jx-fHU', ^'JT-t?- 
;l/ (POM) , t''J7x;l/>t^yK, itt*"'J7xxi/>t^y K, #Ut^7t/ 
, ^ijx-rH^?^/, *-U7x^un^77^K, *''J7'J1/-F, ^fi-f) 
x^7^ (ffifisPU^-) > *°'Jf h77;Vtnxfl/7, 7 yit¥- 'J x>\ -€-0 

11&7 7 $&wjb, xfi/ #y * 1^7 -f # >J a<fctr-^*, *° 'J7u^ 

^'Jx^r^I, *''J7^F|, #ij7^yx>^, h 9 >X#'J 77P>| ( 7 7 if 

ia^fbtf'J >Mco#iMittX7 7 hv-, il^vffi, 7^7- 
^WJB, xl 'J r#jffi, >75 >#J3I> ^fi&fo Jl? 'J x-x -r ;K v V a - >mm. # 'J 7 U * 

[0 0 2 9 ] 

#: t-V s r >f ^ <7) Mm. xr X h S: jglj Jgt-f -S i fc ^T* § >S» 0 
[0 0 3 0] 

thlE^2 003-3100031 
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mfcl 10WJ¥£(*i, 1 0 pi 1 mmmB.-?: $)&<D-hm % L 

< , 100-600^ mfij^-e^^^^j: t &u i i <r>m$jw.z*, mmmm 

ft) ^K.:t#t'^ 0 
[0 0 3 1 ] 

< 1 - 2 . T^m^> 

[0 0 3 2] 

^oT^m® 1 3oa^ii. mmvkz^-f& ^-c^tiifti:^?^^^^ p t 
i r % £'<D£mtt&'emf&'? & - lv\ 0dx.tf, mymfrh i r ^tre/p t 

£-g-tf/i/ I r £^tf)f Oif fif^t LT& X < , I r Z^ts-m/P t ££(iP 
t£#trJf/I r £^tfJf&£ 2mmM'?i> X V> 0 I r ^tfJfO^-TNtJ&LT*) 

[0 0 3 31 

^j£Lfc< rUw 0 2 0 nmlOT i / 2 0 n mJ?0 I r/140 nmfcOP 

[0 0 3 4 ] 

ifc, TS|5«ei 3 officii. ^nyx*^f h«aS:*-r*^J|ISK'fti»«:'&tf fcO-Ct 
[0 0 3 5] 

s<u-f7.m VmM*^1rZ>±mmty}t LXlt, ®|x.f£\ CaRuOs, SrRuOs 
„ BaRu0 3> SrV0 3 > ( L a , S r ) M n 0 3 . (La, Sr) Cr0 3 , (La, 
Sr) CoOs, LaNiOx. Zfzli, Z.tlh fc-gtr MfldfrtWf <b C 
aRuOs. SrRuOs, BaRuOs, £fc{±, £ ft<b £^tr 9 *><D4?& < i: 

[0 0 3 6] 

ifc, TUMUl 3(D^m^Hs #KPl5e£*i&v^, 10- 3 0 0 nmlltf^ 
(Dtfftt L < > 5 0 ~~ 1 5 0 n mflJ^ t-r^>(7)7i ? J: Off* L^ 0 itLtz«t »9 , TSBM 1 

[0 0 3 7] 

< 1 - 3 . ^!fm#M> 

C60T^m®l 3±^ti, 3!nBMK#II2 4 75 ? ^^->tf-A7v^. hffitci <9lBl^@£[fi]^ 
[0 0 3 8] 

:tiCJ: 19, **a«v* 2 0 0 !±. «i tf^Sfrffiri'if t/i;m#rt s fg;«^-r &o 
[0 0 3 9] 

9691 2 4 fd\ # & ^\ ^n^N h Wjt 

«r±trfl.fc-r* *><w<t off* Lw 0 /<d7^a^ h«it**i-*sii»*#*m 

fcLTli, lE^H (0 0 1) E|6] "Cab MAmS (10 0) Eft"?* & & CD, tL~H 

ttilE# 2003-3100031 
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hh (100) seip]-ext^^->t;uMLti/^^, ii^ B B B d oo) Eifijt^tf* 

^rv^l/J&SLTv^ ^O, cov^-f ti-e&oT & «t v^#\ HE;*?!! (0 0 1) beisj-c 

[0 0 4 0] 

^co^ny^^xf YmmZm-r&%>WWi£tfWt LTI±, tfiJxUT, Pb (Zr, Ti) 
0 3 (PZT) , (Pb, La) (Zr, Ti) Os (PLZT) , (Ba, Sr) TiO 
3 (BST) , BaTiOs, KNbOs, Pb (Zn, Nb) Os (PZN) , Pb (Mg 
, Nb) Os (PMN) , PbFeOs, P b WO3O i 1 &-^tf fj 4 MSiiO^JRK 
it®. SrBi 2 (T a, Nb) 2O9, (Bi, La) 4 T i 3O12OJ: i mikit'k 

ttzli, Z.tLt,*&trmmit (PMN-PT, PZN-PTf) ifi&if h ft&7& ? , d 
ti^Otfk ^*>fc--A7v* h&K££MrtiBftJ!iOffMK:^L^o&$F& 

ifftt^^-T^ &0<h Lt, PZT, BST, ifcfi, PMN-PT, PZN-PTf©'J 
7^tttWUK IC, Pb (M1/3N2/3) Os (M = Mg, Zn, Co, Ni, 
Mn, N = Nb, Ta) , Pb (M1/2N1/2) O3 (M=Sc, Fe, In, Yb, Ho 
, Lu, N = N b , Ta) , Pb (M1/2N1/2) Os (M = M g , C d , Mn, Co, N 
= W, Re) , Pb (M2/3N1/3) Os (M = M n , Fe, N=W, Re) , <D^-?tlfr 
&&Wi*H*B^ 'J 7 ^ttlfPMN t , Pb (Zr.Tii-,) Os (PZT, 0. 

OsSx^l. 0) tOH^PMNj-PZTi-y^tfit^iL^o Cl tLfrC J: 0 . * 
tAy^ 2 0 0i±> fitz i><Dt%&o 

10 0 4 1 ] 

&mnfcWk2 4 0^?§U, #K|5g;£$ft&v^ 5 0 - 3 0 0 nraSKt* 
&C97&*£?£ L< , 100-200 nmgjR-e£SOrt*<fc 0 Sf 2 Lv> 0 %il#i2 4 O^P 
mrieigHt-r^- t tci <9, 2 0 0 ©^fflffcfcHfjLLoo, 

[0 0 4 2 ] 

< 1 - 4 . _h8BM> 

?iIf*#M2 4±Hii, (*fcl±*fir#i) ^^t±MS2 5 ftT^&o 

[0 0 4 3 ] 

C(7)±ill2 5<OfMtfti: LTt±, Witf, Pt, I r, Au, Ag, Ru, itz 

& o 

[ 0 0 4 4 ] 

ttz, ±WmM2 5<7)^Jp$i±, «FtC|Rse$*tJS:V»**, 1 0 -3 0 0 nmgSt^S 
©d*Sf * L < , 50-150n mejS-C*S<07& $ J: 0 Sf* L^o 
[0 0 4 5] 

Z<D£ i %5&WWi$T*s*'( AX"$>& 2 0 0^Ij|^i:ov>T, HI 2 
^#B8.LOO|^i-^ 0 

[0 0 4 6] 

filTC^t^t^y^ 2 0 0 OSijg^fi, 7^77^1 1 5±(;TfB«fe 1 3 £fi£ 
>&1-&X*i (T»**^iaxe) t, T^IIl 3±K3&^m#Bl2 4 tMtSIg ( 
3£SI«telg|^j£X«) »»t#R2 4 0-»S:Bfit*Ig (T«m#5ttfiXg) t 
, rilffi2 4±C±MI2 5^Mt^Ii (±IKlIMIt) fc*tLT^4 

o mx, #igi:oi/>r, nis^m^-r^o 

[0 0 4 7 ] 

if, 7t^7 7^ii5^tt4Sii l^fflm-r^o i tcti, i?$7&^ 

[0 0 4 8] 

[ 1 a] tsbmsbjsis 

miEiTf 2 003-3100031 
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[0 0 4 91 

[2 a] imm&mMf&xm 

[0 0 5 0] 
[0 0 5 1 ] 

$Lt tz t± <Di><D mm izmm £ ti & 0 

[0 0 5 2] 

ummi 3 ^f6]^oTBSM$ti^»o fit, co7°;l--a{± x T^m^ii 3±tzmmi-z> 

X 1 l/Z & h o 
[0 0 5 3] 

§tTMItf^„ ^tUCfc 19, TSRmfel 3_hK, 0flxJ£lEy7 B a H (0 0 1) K^-C^o 
L fc^SI m^H 2 4 75 ? fM £ 0 
[0 0 5 4 ] 

mUW.^i 9 -Y 'y hfrbW^ltilr/J&tLXli^ V-*¥-Jt* 9 -Y y YUM 

y hmm^mm (Ait) i-z>j7&zm^2>zti>xzz> 0 

[0 0 5 5] 

-fz\t tfX § h o 
[0 0 5 6] 

1 0 0 n sgJSW^i^jfcfc $ft&o JMfcMfctt. I'-if—fob LTIi, A r F 

x + Wl/-f-, K r Fx^vvp-f-, XeCU + yvlz-f-^i^^x^y 

YAGl/-f-> YV04l'-f-, C O2 l^— •F-^jWlf <b*i£ 0 -tL«b 
<D$*Xi), U—F—fcb Ltlt A r F x^f y 7 l/-f - i ^(i K r Fi4r •> v 1/ 

-f-»It*$i*o A r Fx^y7l/-f-£J:tJ ! K r Fx^yTU-f-li, 

§ ho 

[0 0 5 7] 

^f-^x^w^'-fgii, 0. 5 J/cm 2 W±tf^WiL<> 2 J/c 
[0 0 5 8] 

Tumm 1 3 t5 ? « $ titz&fa 1 1 ©asii , 0-100 vum t-r& mm tt<, 

3 0 - 7 0Vm%.t-f2><DtfJ: Lv> 0 
[0 0 5 9] 

T^lgl 3#«lSSjlfci«l 1 1:^-^-; h fcOffiStti, 3 0-10 OmrattS 

ffilEiff 2003-3100031 
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(Dtmt L < . 5 0-80 mmfIS t~f %>(Dif & i Lv> 0 
[0 0 6 0] 

*^Ml*IOEE^It±, 1 3 3 X 1 0 -1 P a (lxiO -1 Torr) HIT tir %>(Di)mt 
L < . 1 3 3 X 1 O" 3 P a ( 1 X 1 0~ 3 T o r r ) WTtf^^^J: Lv> 0 

K^erto^H^tfi, *f&te#*fc»*fc<z>ii^Jt*:, ««JfC3 o o : l 
- l o : l 4 L < . 1 5 0 : 1 - 5 0 : l mm £ tio^J: «9»4 Lv> 

o 

[0 0 6 1 ] 
[0 0 6 2 ] 

Mtl&tkftlZ iotiM^^ 3-90 fcti«WH<, 15-45 

[ 0 0 6 3 ] 

[ 0 0 6 4 ] 

^O^T^->lf-A<7)^^>^i Ltl±, Kauffman^ *>M^£ffi^£<7)5W3: 

[0 0 6 5 ] 

ifc, ^> k*-A<7)TaiI 1 3 0*SioS^[6]H^i-^BBJ^)S (flriEBrj£AJK 
) t±, #KIR5eSftfcv^ 3 5 - 6 5° gSfctSWiLv> e #12, HUlEBB*f^* 
£ 4 2 - 4 7° W± 5 2 - 5 7° UK 1 1" & tf>ri*.fc «) t Lv> 0 iWi ■) iflgStftflf 
l-SSLt, ^t>t-A^TMll 3 0ilClltt^ i b:J: lE^H, (00 1 

[0 0 6 6 ] 

>f *^tr-Ajnii*ffitt, i o o - 3 o o visttswjfi l < , 150-250 

[ 0 0 6 7 ] 

e-AC0.BS|tft(i, l-3 0mAgSi:t5OTOL<, 5-15mA 

[0 0 6 8] 

19 /h$ <-r*ifc**-es*tv^3PJjS<>**o 

[0 0 6 9 ] 
[ 0 0 7 0 ] 

[3 a] rsmaoixaixfi 

friz, ttg£tt#§|2 4 SRSr^LT, TS&m« 1 3^^f9tB1-o rfUi, «A(f, 
7* h 'J -ft^fflv^itCJ: »k $79 i t # & 0 

[0 0 7 1 ] 

[0 0 7 2 ] 

tBSE#2 003-3100031 
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[0 0 7 3 ] 

^v^-e, huIBUvX ^|^*1-^, 0 £*Uw«fc>K T^m@l 3<7>-£& (dllf^fij) 
[0 0 7 4 ] 

[4 A] ±^ll<7)MIg 
[0 0 7 5] 
[0 0 7 6] 

^x.(i'P t ^-e^$n^>±^m^2 5<WM, #iJx.J£\ Mm&, x^y? 
[0 0 7 7] 

&^x\ mu^xy-mzm^-f&o 

[0 0 7 8] 
[ 0 0 7 9 ] 

m±OJ:9&IfI [1A] - [4 A] ^fiT, *\^"yy- 2 0 0 ^tBt £ ft & <, 

[0 0 8 0] 
<3. i±m#^^M^<7)#^> 

[ 0 0 8 1 ] 

i"f\ i3C^tEt^f/^X5 4i:o^T, fjie^r ^ /<~>* 2 0 0 t <7)*Bii.££^ 
<L^zmmir&o )±Ifttv^X5 4fi, If 5 2, I«5 2±<7)7^^77^i (IgifrlS 
) 5 3, 7^^77X1 5 3 ±(DT^W.m5 4 2 , TSKM 5 4 2 iKOKmW! 5 4 3 , 
^il^OTlS 4 3±0±^1I5 4 1 ^tLtv^ 0 
[0 0 8 2] 

Z\<7)TUm.M5 4 2±Ktt, J±m#Sl5 4 3 rtM t>t*-A7v^ h&K X <9Ml*lBeft 
^-fZ>m%n.Qftt&t LT(i, ^M# h h h (1 0 0) BE|p]-e&& JE^«f H (0 0 1) @S 

ffi]-e&£&o, jl^- b b h (ioo) ssifij-e^kr^ + vir^^SLTv^ &<7> % ii^ H H a (1 
#g (ioo) nifax~&2>i><7)m : {i L^ 0 ztuzxt). mm)]%:rf x z o 

[0 0 8 3 ] 

:^n7^*^ vm&z^i-&m%mfount lt(±, frie^-v^v^ 2 0 oxmtf 
tz<D tm$<7)i><7)*m^*& z\ ttfxz &o wi/z^ pb (M1/3N2/3) o 3 (M=Mg, z 

n. Co, Ni, Mn, N = N b , Ta) , Pb (M1/2N1/2) 0 3 (M=Sc, Fe, 
In, Yb, Ho, Lu, N = N b , Ta) , Pb (M1/2N1/2) O3 (M = Mg, Cd 
, Mn, Co, N=W, Re) , Pb (M2/3N1/3) 0 3 (M = M n , Fe, N=W, R 
e) , <r>^-?tifrJb&^\±mmfrhtj:Z> V 7 ^ttl^PMN <h , Pb (Zr.Tii-,) O 
3 (PZT, 0. 0£x£l. 0) fc^iiftPMNy-P Z Ti-y^-^trC ttfmt Lv> 
o Pb (Mni/ 3 Nb 2 /3) 0 3 <!: P Z T OEl^, Pb (Zni/ 3 Nb2/3) O3 t P 

Z TcoHvgfl^Mf Lv> 0 iti{:J: «9 , EEm^r-v^* 5 4 f±, GEmtf 

tBKE# 2 003-310003 1 



mm. 2 0 0 3 - 3 8 0 0 9 4 ^- *J ; 9/ 

1* m$ m ti tz i> <o t tt h o 

[0 0 8 4 ] 

tfzs J±mfcm5 4 3 Wf§(i, mizmfcztib^tf, wz.tf, 100-3000 

nmmmX~<b2><Dtf$[-i L<, 500-2000 n m@j£-C*£ <7>rt s J: »)*F* Lv> 0 EE^ 

it Loo, #B4#1£ £ Sf jg tcfgjf L# & >f * 1" & £ § & 0 
[0 0 8 5] 

E1M5 4 3±C(±, XMS5 4 1 7^J&£tlT^£ 0 CI OX^mH 5 4 l^fl 
[0 0 8 6] 

<4. ffim#T-vM^^siii^^> 

[0 0 8 7 ] 

felTC^tEl^f^M X 5 4 O^jlt^vi ii> *4£5 2i07t^77^l 5 3_ttcT 
Mi5 4 2 a&fgL-fZXm (TIt«Mlg) T8Bm#5 4 2 ±HEEm^JH5 4 

3«-Mt4ig (BEmflcM^iaxe) eims 4 3±c±aii2 5*^*1-4 

[0 0 8 8] 

[ 1 C] TSISMI8 
HufSXfl [ 1 A ] £ fifilfc L Tlf 7 o 
[0 0 8 9] 

[2 C] EE«fMS&5Bj£Xfl 

4 2 iC51M5 4 3 «tS, mfiexfl [2 A] R 

* i 1 # ? -c § & o 

[0 0 9 0] 

[3 C] ±«5«ft)gjSIg 
*KB4 [3 C] K^-f J: 9 JEm#*M5 4 3±U±»«S5 4 1 £^j£-*-* 0 * 
#fi*NHd\ ±^Ig5 4 1 t Lt6# (P t ) 3§5£ 1 0 0 nmOWkmzmMA'**? 

[0 0 9 1 ] 

[4 c] yiM 

HI 4 [4 C] ^fi9t:, E«#II5 4 3aO f ±«B«*5 4 1 Sr^f Jc^tcJnX L 

SBmffi5 4 1 , BEm#:}tll5 4 3 ^^t>5'J ^^-ex^f >7f-?, 0 
[0 0 9 2 ] 

&±<Z)J: 9«rXg [1C] - [4C] 5rST, frm&r'U X 5 4 t5 ? ^$^^ 0 

[0 0 9 3 ] 
< 5 . 3ftg£tt# > * U > 

[0 0 9 4 ] 
[0 0 9 5] 

HI 6 C^fi 9 U, S&Btm'fM -t'J 4 0 t±, -tr^T W 4 2 t > MIj2HIIf&^4 1 

miE# 2003-3100031 
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^-v: 10/ 



?iitv^ 0 #Hi£^S|-efi, Til (T#J) tc^iaill{^gB4 1#\ ±Ji (±m) fc>*'J 
-t ;b r V 4 2 t^j& $ tiT ^ & o 
[0 0 9 6] 

^"J-fe^TW 4 2I±, ffa*?Ofc460#HS-?-«ffi (7-K«) 4 2 2 L yiJjltR 
<Dtz£><Dm2m J >7%fe (tff hit) 4 2 4 t ^ttx-r^ i 9 ^@£?iJ^tlTv^ 0 4*3. 11 

2 7&*fcf ?H ^ 2 4 2 4 7) ? 7 - KUT & «fc 

[0 0 9 7] 

:tif>^lifl«4 2 2 <h^2jf^-m®4 2 4 tOF^Ii. ?^lfm«4 2 3 t^K 
fj§ Hf-^SS4 2 2 fctfl2 jf-^-m©4 2 4 tO^lfitC^^T, -^tl^'ft, # 

[0 0 9 8] 

i fc, ^i 422, $m wfom 4 2 3 a x xfm 2 m tit 424^1^91: 

, »**tfl-*» S S 1 filfllJB 4 2 5 rt s ffM ^tv^o 
[0 0 9 9] 

$ <b i2 EM 4 4*8^^:11 4 2 5 ±K*£»*mj&» <b & f£ 2 ffcgl 

14 2 6 **^ritSirrv»& 0 
[0 10 0] 

» i M^-m® a 2 2 & xifm2 m-^mm 4 2 4 -e^-r^, m 2 %mm 4 4 k x o t 
j^aius&siw 1 <r>% 1 sew 4 3 tm%mzw^fix^^> 0 
[0101] 

JS*aHI*&8IU l f±, BI5 IZTF-fX n \z^ m lfi*»|4 2 2 *S#?fi9tzWUp-t*/ii«>0 
1 |giAm%4 5 1 fc, IS 2 {f -^mil 4 2 4 £&WttK»Jflq-f <&fci&<E>&2^i&IIJg&4 5 
2t, *>AT>7%¥<Dm^&&®&4 5 3 ti&LXtety . ffifcnl&tfL**'*^? ( 

[0 10 2] 

ifc, mmmi&WA lfd\ IH6 fc^-fJ: o #af#^«4 1 l±CM$nfcMOS 
!-7>yXM 1 2 ^ILtv^o ^OMO S b y y V 7. 9 A \ 2 (±, Y- YifeMM 4 1 
2 a, Mi4 1 2 b*5«t C^V-^/ Kl/^f >fl^4 1 2 c &^rLTw& 0 
[0 10 3] 

^MOS F7>y^^4 1 2ti\ -g-ft-Tft, StST-frSt^ 4 1 3 iZX o T5MliSft* t 

titc, ^©^'^ - ^ t« $ i eh 4 3 c i o -en-rfL, mscttssw 

[0104] 

MOS h7>y^^4 1 2rffmZfrtz¥m®-&ffi4 1 l_tU»i, 111 1 Jf PU^IiH 4 1 
4 ^\ SfcK, $lSR|%ii4 1 4_tKf±, ilEi!4 3 ^lo X 0 KLT£2H|H] 
i&NMM 1 5**^jKStL-CV»4 0 
[0 10 5] 

^<7)|& 2 /fulfil 4 1 5_tKt±, > -t 'J -t;l/7 1/^42 ^tt«b^LTV^ 0 
[0 10 6] 

f LT, ®j2II|g&SB4 1 t^'JWH 4 2kli, I2EI14 4 Ciotf^ 
[0 10 7] 

^Msim^ # 2 ;i m&nug 415, mi m^mm 422, sifi m#R 4 2 3 & <t 

^2^164 2 4 J; 0, Bui£ Lfc* 2 0 07i ? M$ntv^ o 

[0 10 8] 

[0 10 9] 
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[0 110] 

& o 

[0111] 

tt*ffiL»fEK:d3v»Tfi, a«S*ifcl|ift4ft^'>^f:lll*aiLiE TVoJ 

en»n$n* 0 £*u±, risk *o' otiMifnifeTi/^o 

[0 1 12] 
[0 113] 

#§ai*»f^»ci5V»-C*i, '1' «># M^£*i£i?M£* J ^v 

*c r-voj <o«jE35<enijn$^i* 0 'o' 

ifWi:tl^m/-: '0' jKSB*««f1-S„ 
[0114] 

[0115] 

<6. aft»*flE>^uoi»Mi^> 

[0116] 

o 

[0 1 17] 
[0 1 18] 

*#:fl«JtCi±, ¥*flt*«4 1 1±K, MOS ^/yXM 1 2 £ 1" S „ «x.tf, 
^S#gg«4 1 1 ±O0fJg«*tC h Vy*ftWfc. LOCOSftf^^TfT-Mit 
4 1 3 £ L . *v»-C\ h K«| 4 1 2 a £ «fc CF**- HI4 1 2 b*ML, f 
<D'ik, *«#M4 1 1 K-yt5i t tv-^ / KI/>f >i*4 12c*M 

[0 119] 

-2- iiiriiii4 i 4^ffML^i, r/^n-t-^Mu -e<z> 

[0 12 0] 

-3- « i eiu 4 3 i inftiM 4 1 4 ±k, m2mmmm 

1415 IrfMt^o 
[0121] 

tUiO J: -) tz LT, «E»HIg&4 5 1 . 4 5 2 is J: 4 5 3 ^<7)£#@j& £ 

[0 12 2] 

-4- ^{Z, ^j2@i§&^4 l_tK, >t'J-t;i/7l^f 4 2SrMt4o £*Ui, hu^ 
Lfclg [1A] - [4 A] tmiMUZLXfTTZtifi-CZ&o 

mM#2 003-3100031 
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[0123] 

- 5 - ^(c. » 2 ffi -^m® 424 mztft z tifz&muft-m 4 2 3 jttc, ii ^5 4 

2 5£MU £<b^ ^l^liS 4 2 5 Opjr^flllcicn y" F*-;^ML> 

)v t v a 4 2 1 T^m^ift $ n h o 

[0124] 

-6- ^tC, Jg:±JgK, ^2^Bl§ 4 2 6 £M;1"£o 
[0 12 5] 

7 Lt, ^'j-tr;U7W 4 2WJ&l8LZti* a&ft*fM * 'J 4 0 3&**§<b*i* 

o 

[0 12 6] 

-9 'J 4 0(±, ^it^SKUffltirfci^li, Z<7)l?i 

SfcL-Ctl, vi-frx y Ma. IC*-K, * ?\ ^miS^W <b ft&o 
[0 12 7] 

< 7 . ^^yxyF 5£f£$l^ 7 KOiJS > 

^wnE.wikr^j x*mz-2> mm±tn^ y K-e* & ^>?yx? h ^ra^ y k &c 

[0 12 8] 
[0 12 9] 

EI 7 tc^-t >f > 9 ->'x y h ^fe^^N y K 5 0 (J£JIT> *i: K5 0J tf9. ) tt 

, yx;H5 1 >r >^m«5 2 fc, wsmsls 3 £i&&5 3 tzm^ztifzj±mm 

[0 13 0] 

^5 ltctt, -i y?ffi£\±mir&tzisb<D&Wi.<DS X)V 5 1 l«$fttv^ 0 £*ubO 
[0131] 

« 5 2 ti, J Xjvffi. 5 1 . ffiH (R|£) 5 2 2 is J: tfffeaf 5 3 K i I) , 

(^r-v My- A , ffiylg) 52 U, 4 > * * - h 17 r>'6 3 1 ri* «b $ ft £ >f 

n-rti-r 524 t^EiM$tiT^i. 0 

[0132] 

dftfbO-f y?M5 2 1 fn-f'nift (H77#^) UJfcjfiSft, VX;V5 1 1 
[0133] 

[0134] 

;nt>OtfTi, tttLTti, (110) BEf6]v 'J n >^ H B B ^«^fflv^o 
L»/>o £■ <0 (1 10) @£fp]v'J 3 >JjM£iH&«li, mm&x.v^y nzMLX^h 

<dx-j y ?m%M5 2%, m%fr-3mn^MJtztz>zttfx£z> 0 

[0135] 
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:<7)^>^nt5 2Wf$(±, #tcpjt;e£ti&v^\ i o - i o o o ju mmmt 

■f&<DmTt L < . 1 0 0- 5 0 0 // mm&t-f&<Dtf± V)U £ 
[0 13 6] 

£tz, 4>?M5 2 1 <DmW*. #«;e£;a&v^\ 0. 1-1 OOnLggiti 

(7)^iL<, o. i - i o n Lnmt-r^<D^x *)ta-t lv> 0 

[0 13 7] 

-y^ >f >*^3MR5 2©;X;HS5 1 «®« 5 3 ft, $ <b 

[0 13 8] 

j£ $ ftT , £ <7)ii®?L 5 3 UiMT, ^JEf * 0^*-h'J yy'63 1 >5» <b 'J -f 
-^5 2 3 »C, >f >?rtW£oTtgt 4oT^4, 
[0 13 9] 

#Elf^5 4 li, -£ft-rft, TS|5me5 4 2 £±§Rm®5 4 1 tOf a lCEtM5 4 
3£yH$LT&iK &4s>?m.5 2 1 0(It3r**ajJC*tJS> LT|£I££ fitv^o £-J±m3i 

[0 14 0] 

[0141] 

[0 14 2] 

v^sl -r^^^, 4rati5 4 2 t±^ms5 4 1 t^nciE^PSD 

^nt^^v^it-ti, E^I5 4 3 I:W4D^^ Z<Dtz»b, mMR 5 3 gg 

>?Ti{iP±ffi£ft£v> 0 
[0 14 3] 

T-5 4 0T8B«ffi5 4 2 t_hSP«S5 4 1 t <z>H »c— Jc«ff ^ElUP $ titzVmx-it. !±M 
[0 14 4] 

1 ®<DJ >*<DKkmiP»T-t& t, EEm^fEt&mi&ii, TSPmS5 4 2 t±^m® 5 
4 1 <hOF H 1^comEE^epSp^#ih1-^ 0 CftiCfcfK Elfi 1 5 4(t t5l?7COff^cH 
•9 , ^^f521 0^t75 ? liA1-^o £Oi >f >9\z\*^ fe&lr&J ii 

- Y U v v 6 3 1 frhS Xfr 5 1 l^|fi]3^dJ±2j (IE^ffi]^Ol±^) ^fflLtv^o C 
<7) ^MrtV X;l/ 5 1 lfrh4>?W.52 l^tX*)&tsZ\t tfffi± £ ft. >f > ? <*> 
P±a3fi^^o^S<7)^ v V? it - h U y y'6 3 1 "J-f-^5 2 3 > 

^15 2 1 ^0M&$ft* o 

[0 14 5] 

;©«t^at, k 5 o kjsht. enw$-^7^v^i®^i±m^T-5 4 c, i±m^T- 

[0 14 6] 

•^H, K5 OO^jt^ffiO— ^IJHOV^T^ -f£ 0 Ltz «fc 9 ^ K5 0tt, 

tBIHf 2003-3100031 
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10 14 7] 

- 1 o - z-r* 4>9 5 2 tzzmut^ mmm 5 3 1 & as o ^-^-^ l 

[0 14 8] 

£ £ t § & o 

10 14 9] 

z.<DfkMm&fti$, #icpi^$n^v^N 100-600 tx i~-2 4H?fflmmt-f& 
(Dm^t l<, 300-60 ot:x6~ 1 2 mmmmt-f&otfjL *)uz l^o m 

10 15 0] 

- 2 o - tgi&«5 3_htci±m#T-5 4 £tM1-&o >r*u±, mftLtzJim 1 1 

C] - [4C] tmm~LXft7 i t^t:-#^o 
[0151] 

-3 0- ^ N ^ >^M^«5 2 t 4^WOIEm^T-5 4 ^^-L/if5:a^, 
-T^LW >*^5 2 1 ^4£IH]3r>£, 2 3&i£f#y&P5 2 4 

[0152] 

s^EKjKte, -f>^!521, 'J 5 2 3 Jsi^Mn 5 2 4 Sr^jS-f^^fiaU 

, ^7X7X ? fV^jt, -T^-> e-Ai';f K7/fx 7 f 5 II 

%~~4 0fifi%=gJSO7KBft > ft* V t" b ^^fJ/TV^'JAM Knt + t'f 

T A/ fs 'J 7K?#«^ <£ 2> V s. y hi7f > ^* Srfi 1 9 o 
[0 15 3] 

, ffljg 5 2 2 £: »K tfc, *iULfcia»*5 3tt, LTtf>«IB«:l§8 LI**** 

[0154] 

SttfcLT, (110) Eft'>l> =» v^W^fctt, tftj&OMWkBtT 

5 2 t^io 
[0155] 

-4 0- &SStf>yX/U5 1 1 tffcj&ZtitzS X)vMb 1 ^/Xjvs 1 13 s 

^&^>7l52 1 fc**IHI»Hi!H&i-& J: 9 LmtS. *1 

iO^>7l5 2 K 2 3£ itfUStWftil&nS 2 4 ^iSStiio 

[0 15 6] 

[0157] 

-5 0- -0^^36*5 2 *3fe#5 6tcJRi)fttt*o Ji)L±WJ: ^ > 

* v * y h ^tsa sa^ ? K 5 0 <b *L S o 

[0158] 

< 9 . r/^yx^^J > * > 

[0159] 

ftfE#2 003-3100031 
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JaTOKWt?tt, H8 4\ _LfflJ& r±BBJ > T#JI£ TTSPJ tf9o 
[0160] 

is ic^i-^ vtvx. -7 h y; > ^ 6 o (±, ^m*^6 2 *m?LX& 19 , ±^^^ie 

[0161] 

i^^^S 7li, fflxJf, ffifi-y>f *7W, ^"^E L t-'-Y ^7°W , LED7>^ 
[0162] 

[0 16 3] 

©was 6 6 ^jip &c «t , mz&mw 6 5 a, ibss/b^ p * -tfo f^;§ <9 & 0 - o 
3 T^ieiiTO p ois 19 2r ft t u rax-r zufatzmmm l t , ts§tffl& p ^oraw 

js tt * «t CPS!! jfeSc tiot, O^yxyf yj&^tmwi- *> tL4 o 

[0164] 

EPfiHI^e 6 4 ti\ ^ -y K y h 6 3 <h , ^ y K^-- y h 6 3 OSEift^ i: £ & * * 'J y 
V^-9 64 1L V y -^-^ 6 4 1 (DM^H^fX, ^y K^l- F 6 3 ££Mt 

[0165] 

Ay Kaiy h6 3li, f©T^t:, #|W7X;i/5 1 1 ^i£^^>7y'x; 
fl^y K5 0 4 >r>'x y hSJEffl^y K 5 0 fc>f > 9 Z> 4 > 9 * - h V y 

•/6 3U, ^>?yx7f ^Cieil^ y K 5 0 £ «fc TT4 V 9 U - h '9 y v 6 3 1 £3f«c L 
fc** .j y ->'6 3 2 t ^tLtv^o 
[0 16 6] 

r/n-f'J-ry63 1t Lt> ^^n-, ->7'A v-lf y 9 (H 

K^-- y h 6 3KU\ gr^LK^ti^'tittBLtzJ y^Vx.y YiZMM^y K 
5 0 ittC^^o 
[0167] 

aHft**6 4 2l±, ^<Dmtm*7 Is -A (mfr^-f) i:^^f^t')7y^F 
|^643fc> 'J y 6 4 3 t^ftl/ZMfc-f Z> 9 <i 5 F 6 4 4 t ^^T 

[0 16 8] 

+ f 'J y/6 3 2 U\ +tU y ViS^i K«6 4 3 *^a»aftU3tj#$fL* tHi:, 
^ 5 >i7-^;i, F 6 4 4 O-|i;SS^tv>4 0 
[0 16 9] 

+ f l J'r/t-^64 1 (DftmiiZ X *) , 7°- >; ^LT^ >f 5 > i7*^;w h 6 4 4 ^IEi* 
jtff , ^ «; y v^f-Y KM 6 4 3 Clrt^nt, ^ y y h 6 3 ff&ig.W)i~ 

ho f Lt, ^.<r>m%M <omz^ 4 y 9 i?^y Y&Um^y Y S QfrbM&J is 9ifiuk\& 

[0 17 0] 

5 a, z<nmmmtt£ km®.* -9 6 5 1 ^ 6 5 1 of^am: 

19 @$it^Mn-7 6 5 2 t ^LTv^ 0 
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[0171] 

^n-7 6 5 2li, f£ilffllSPc0Mi9#IS& (g£§fffl*&P) £^A,-C±T^*)-fa1-£ta! 
|D-76 5 2 at mm o-7 6 5 2 bt "CflllS $ *U MW] n - 9 6 5 2 b (±*&«t* - * 
6 5 1 (Cil^$ttTv^ 0 ^ItUCj: V) , 6 5 2 ti, M"f 6 2 1 CiILt# 

»£cofEliffl*£P Sr. EPffifl^S 6 4 CW J oT 1 tfcToSlI •) <fc 9 (^oT^lio & 

6 2 1 Hft^-C. fBllffilftP^il^-r^^lSTJ-tr-y h ^MSSCii U#£ 

[0 17 2] 
[0173] 

mm^mmmffi, tmmue a v ? v*-? 6 4 1 ) &igHrr&«E!iiiniBK &>k& 
165 (#&«*-^6 5i) ^iE»-r^iE»ia*&. text** *x h 3>kfi-^^«boen 

PUt *«iTV>4o 
[0174] 

i fc, C P U K ti, 01 it If, W > ^ * - h >J y v 6 3 1 co 4 y 9 ^ y ^3. - y h 

[0 17 5] 

&fflM6 6i±, mmms&&ji~Lx, wjf-^^AfLt^^'jcMt^o cpuu 

v^r, &Mmm&izMmm-%r*miji-&o zcommm^izxvjzmm^s a. mmw6 
4 & i OT&ttgg s 6 5 i± , ^it?^it^ 0 i *l i:i 19 , f Eiiffl p iz en« ** fi 1 ti £ 

o 

[0 17 6] 

< 1 0 . ^<n>%> 

* > x y h ^leii'N -y k ^ i xf 4 > ? v * 7 h 7° u > * o v> r , m^on^n u*-^ 

[0177] 

[0 17 8] 
[0 17 9] 

ft st t g x*z> %> o 

[0 18 0] 

[m 1 ] ^l§a^<7)?iifS#7 : -vs^7>-c-^^^i'/^>^<7)tt(f®iii-e^)^>o 

[@2] #3&IEO^|§m#:7 a VM 7>0«7j^^ifeH^1--S>^:«!)0|l|T^^o 
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[ni3] *5&m<vj±mfcr;u xRv*znzm^£imi£D±&^v vvmmmmzm-r 

[06] (H5 f OA- A^»f®ll-e^)^o 

[07] *^&B^OvS#:P±ttl^y FT^M>^yi7 KO^ifi^^ 

lias] *5tw<Dw.m±&mwr*$)2>4 ->-i 7 h 7v y ? <DmMfmzmirw®& 

[0181] 

1 l-Sfi, 1 3 -TSKHS, 1 5-7^^77X11, 2 0 0-+f^y^ 2 4 — Sfi 

ifm^iii, 2 5-±fpm@, 4 o-sstrntt^iK 4 1 •••mmm&u, 4 1 i-±Ng#: 

4 1 2-MOS h 7>v^^ 4 1 2 a-y-Hfeli, 412b-y-MS, 
4 1 2 c -7-^/ KU>f ^^«. 4 1 3 — SR^flHt^J*, 4 1 4 — ft 1 JSmfe&Jff , 4 
1 5-^21116^1, 4 2-^€ l J-t^7 1/^f, 4 2 2-ilftm 4 2 3 — 5£f§ 
tt#K. 4 2 4-*2ft*tt, 4 2 5-*l«Ii, 4 2 6-»2«il, 4 3-|l 
B2M. 4 4 -ft 2 EM. 4 5 1 -ft HB»I!J», 4 5 2 -ft 2 4 5 3-f 

5 b^ISii^-y K> 5 5 1 1-7X;K 5 

2— >f 5 2 1— >?M, 5 2 2-f.lie, 5 2 3-',>-f-^\ 5 2 4 — 

UK 5 5 3 1— iI«*L 5 4 -Ett^ , 5 4 1 —_tS|SSS* 5 4 2-TW 
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